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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sufficient 
characteristic as an interlayer film, and improve the 
throughput of a process even when a low temperature 
heat processing is used. 

SOLUTION: A protection film 2 is formed on a substrate 
1 and a lower shield 3 is formed on the protection film 2. 
A reading MR 4 is formed on this lower shield 3 and an 
insulation film 5 is formed as a gap layer. A soft 
magnetic layer of permalloy is formed as a common pole 
6. On this common pole 6, a negative photoresist 7 is 
coated, patterning is executed by radiating the light 
beam via the predetermined insulation layer pattern 
mask 9, and etching is executed with a developer. 
Thereafter, heat treatment is executed in an inert gas 
atmosphere at 200° C or lower to form an interlayer 
insulation film. On this film, a coil 8 is formed and the 
negative photoresist 7 is coated to eliminate the 
stepped portion to form the interlayer insulation film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The thin film magnetic head characterized by having the biscuit ware photoresist layer which 
consists of a photoresist of the negative mold which it is put with said coil between the coil put between 
the lower magnetic substance and the up magnetic substance which make a magnetic circuit, and said 
lower magnetic substance and said up magnetic substance, and said lower magnetic substance and said 
up magnetic substance, and is hardened by optical exposure. 

[Claim 2] 1 to which the photoresist of said negative mold has the maximum absorption near 250nm, 
and 1 -screw [p-chlorophenyl] - the thin film magnetic head according to claim 1 characterized by 
containing 2, 2, and 2-trichloroethane and its isomer, the analog, the homolog, and the residual 
compound 0.1 to 5%. 

[Claim 3] The photoresist of said negative mold is the thin film magnetic head according to claim 1 or 2 
characterized by an optical exposure and said optical exposure being performed [ of short wavelength ] 
by one side of the optical broadcloth exposures using one light of an electron ray and the high-pressure 
mercury lamps at least. 

[Claim 4] For the photoresist of said negative mold, claim 1 to claim 3 characterized by pushing the 
mask which has the imprint pattern formed so that the point angle of said biscuit ware photoresist layer 
might serve as a predetermined include angle set up beforehand, and performing said optical exposure is 
the thin film magnetic head of a publication either. 

[Claim 5] The process which is the manufacture approach of the thin film magnetic head of having the 
structure where the coil and the biscuit ware photoresist layer were put, and forms said lower magnetic 
substance between the lower magnetic substance and the up magnetic substance which make a magnetic 
circuit, The process which applies the photoresist of the negative mold hardened by optical exposure on 
said lower magnetic substance, The process which performs said optical exposure to the photoresist of 
said negative mold through the mask of the pattern set up beforehand, The process which heat-treats the 
photoresist of the negative mold with which said optical exposure was performed, and forms said biscuit 
ware photoresist layer, The process which forms said coil on said biscuit ware photoresist layer, and the 
process which applies the photoresist of said negative mold on said coil, The process which performs 
said optical exposure to the photoresist of said negative mold through said mask, The manufacture 
approach of the thin film magnetic head characterized by consisting of a process which heat-treats the 
photoresist of the negative mold with which said optical exposure was performed, and forms said biscuit 
ware photoresist layer, and a process which forms said up magnetic substance on said biscuit ware 
photoresist layer. 

[Claim 6] 1 to which the photoresist of said negative mold has the maximum absorption near 250nm, 
and 1 -screw [p-chlorophenyl] - the manufacture approach of the thin film magnetic head according to 
claim 5 characterized by containing 2, 2, and 2-trichloroethane and its isomer, the analog, the homolog, 
and the residual compound 0.1 to 5%. 

[Claim 7] The process which performs said optical exposure is the manufacture approach of the thin film 
magnetic head according to claim 5 or 6 characterized by an optical exposure and performing [ of short 
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wavelength ] said optical exposure by one side of the optical broadcloth exposures using one light of an 
electron ray and the high-pressure mercury lamps at least. 

[Claim 8] For the process which performs said optical exposure, claim 5 to claim 7 characterized by 
pushing the mask which has the imprint pattern formed so that the point angle of said biscuit ware 
photoresist layer might serve as a predetermined include angle set up beforehand on the photoresist of 
said negative mold, and performing said optical exposure is the manufacture approach of the thin film 
magnetic head a publication either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the thin film magnetic head used for 
magnetic recording media, such as a magnetic disk drive, and its manufacture approach about the thin 
film magnetic head and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of thin film magnetic head is shown in 
drawing 5 , sequential formation of a substrate 1 1, a protective coat 12, the bottom shielding 13, MR14 
for read (magnetic reluctance), the common pole (lower magnetic substance) 15, an insulating layer 16, 
a photoresist layer 17, and the coil 18 is carried out, an optical exposure is performed to a photoresist 
layer 17 through a mask 19, and patterning of [referring to drawing 5 (a)] and the photoresist layer 17 is 
carried out. 

[0003] It heat-treats, after performing patterning of this photoresist layer 17, and the biscuit ware 
photoresist layer (layer insulation layer) 20 is formed, and the up magnetic substance and the protective 
coat which are not illustrated [refer to drawing 5 (b)] and on it are formed, the layer insulation layer 20 - 
- a conductor ~ between coils, a magnetic layer, and a conductor — except for the insulation between 
coils - a magnetic layer and a conductor — it aims at making the level difference of a coil small. 
[0004] Here, there is an approach using the positive type photoresist of a novolak resin system as an 
insulating layer as shown in "PHOTORESIST FOR USE IN SILICON ETCHING BATHS" (2309 8 
IBM Technical Disclosure Bulletin Vol.14 No. p. 1972). 

[0005] In this case, after applying a positive type photoresist to the whole surface by approaches, such as 
a spin coat method, ultraviolet rays are irradiated in addition to the part which it leaves as an insulating 
layer, and the pattern of an insulating layer is formed by developing negatives in an alkali water solution 
[refer to drawing 5 (a)]. 

[0006] Since the photoresist pattern of an insulating layer needs to be stabilized and needs to exist even 
after it passes through future processes, it is calcinated above about 250 degrees C, and serves as the 
layer insulation layer 20 [refer to drawing 5 (b)]. 

[0007] An up magnetic-core layer is formed on this organic compound insulator, and the thin film 
compound magnetic head is formed by making a protective coat adhere with means, such as sputtering, 
from on that. There is a technique indicated by JP,2-254615,A about the above-mentioned manufacture 
approach. 
[0008] 

[Problem(s) to be Solved by the Invention] By the manufacture approach of the conventional thin film 
magnetic head mentioned above, the stability over heat is required of each head component for the 
baking temperature of 250 degrees C or more of a biscuit ware photoresist. However, in the spin valve- 
head ingredient which attracts attention as a high density MR head ingredient, the stability over the 
temperature is not necessarily enough. 

[0009] Therefore, although a low temperature process needs to be developed, since softening 
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temperature is also low, in order positive type novolak resin is inferior in thermal stability, and to make 
it stabilized also in an elevated temperature, hot BEKU processing must be performed. 
[0010] On the other hand, since the point angle (APEX) of the direction of a cross section of an 
interlayer film must be optimized from a viewpoint of a recording characteristic, it is conventionally set 
up from the viscosity value of heat treatment process conditions or a resist ingredient, and the width of 
face of selection is narrow and a process setup is also difficult. 

[001 1] Then, it is in the purpose of this invention offering the thin film magnetic head which can cancel 
the above-mentioned trouble, can acquire property sufficient as an interlayer film also when a low- 
temperature heat treatment process is used, and can raise the throughput of a process, and its 
manufacture approach. 
[0012] 

[Means for Solving the Problem] The thin film magnetic head by this invention is equipped with the 
biscuit ware photoresist layer which consists of a photoresist of the negative mold which it is put with 
said coil between the coil put between the lower magnetic substance and the up magnetic substance 
which make a magnetic circuit, and said lower magnetic substance and said up magnetic substance, and 
said lower magnetic substance and said up magnetic substance, and is hardened by optical exposure. 
[0013] 1 and 1 -screw [p-chlorophenyl] on which other thin film magnetic heads by this invention have 
the maximum absorption near 250nm in the above-mentioned configuration at the photoresist of said 
negative mold - 2, 2, and 2-trichloroethane and its isomer, the analog, the homolog, and the residual 
compound are contained 0. 1 to 5%. 

[0014] In the above-mentioned configuration, as for another thin film magnetic head by this invention, 
said optical exposure is made to be performed by either the optical exposure of short wavelength, or the 
optical broadcloth exposures using one light of an electron ray and the high-pressure mercury lamps at 
least. 

[001 5] Another thin film magnetic head to the pan by this invention pushes the mask which has the 
imprint pattern formed so that the point angle of said biscuit ware photoresist layer might serve as a 
predetermined include angle set up beforehand in the above-mentioned configuration, and said optical 
exposure is made to be performed. 

[0016] The manufacture approach of the thin film magnetic head by this invention is the manufacture 
approach of the thin film magnetic head of having the structure where the coil and the biscuit ware 
photoresist layer were put between the lower magnetic substance and the up magnetic substance which 
make a magnetic circuit. The process which forms said lower magnetic substance, and the process which 
applies the photoresist of the negative mold hardened by optical exposure on said lower magnetic 
substance, The process which performs said optical exposure to the photoresist of said negative mold 
through the mask of the pattern set up beforehand, The process which heat-treats the photoresist of the 
negative mold with which said optical exposure was performed, and forms said biscuit ware photoresist 
layer, The process which forms said coil on said biscuit ware photoresist layer, and the process which 
applies the photoresist of said negative mold on said coil, The process which performs said optical 
exposure to the photoresist of said negative mold through said mask, It consists of a process which heat- 
treats the photoresist of the negative mold with which said optical exposure was performed, and forms 
said biscuit ware photoresist layer, and a process which forms said up magnetic substance on said biscuit 
ware photoresist layer. 

[0017] 1 and 1 -screw [p-chlorophenyl] on which the manufacture approach of other thin film magnetic 
heads by this invention has the maximum absorption near 250nm in the above-mentioned process at the 
photoresist of said negative mold - 2, 2, and 2-trichloroethane and its isomer, the analog, the homolog, 
and the residual compound are contained 0.1 to 5%. 

[0018] The process to which the another manufacture approach of the thin film magnetic head by this 
invention carries out said optical exposure in the above-mentioned process is made to perform said 
optical exposure by either the optical exposure of short wavelength, or the optical broadcloth exposures 
using one light of an electron ray and the high-pressure mercury lamps at least. 
[0019] In the above-mentioned process, the process which performs said optical exposure pushes the 
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mask which has the imprint pattern formed so that the point angle of said biscuit ware photoresist layer 
might serve as a predetermined include angle set up beforehand on the photoresist of said negative mold, 
and the another manufacture approach of the thin film magnetic head to the pan by this invention is 
made to perform said optical exposure. 
[0020] 

[Embodiment of the Invention] First, an operation of this invention is described below. 
[0021] The photoresist of the negative mold hardened by optical exposure is used for the biscuit ware 
photoresist layer put with a coil between the lower magnetic layers and up magnetic layers which make 
a magnetic circuit. 

[0022] The interlayer insulation film whose crosslinking density improved is obtained, consequently the 
thermal expansion by heat treatment after hardening and contraction change are small, and a reliable 
interlayer insulation film is obtained by this. 

[0023] Moreover, to the conventional heat treatment temperature of about 250 degrees C or more, when 
low-temperature heat treatment of 200 degrees C or less is attained, it becomes possible to use the spin 
valve-head ingredient which was not able to be used conventionally. 

[0024] Furthermore, since it becomes a low-temperature heat treatment process lower than before, the 
throughput of a process improves and cost reduction also becomes possible. Therefore, also when a low- 
temperature heat treatment process is used, property sufficient as an interlayer film can be acquired, and 
the throughput of a process can be raised. 

[0025] That is, in this invention, also when a low-temperature heat treatment process 200 degrees C or 
less is adopted to a photoresist, property sufficient as an interlayer film is acquired, and hardening is 
promoted using the equipment (high power black light) using the broadcloth source of wavelength also 
including nearby short wavelength from the wavelength of the light irradiated on the usual exposure 
conditions so that hardening of an interlayer film may become enough. 

[0026] Next, the example of this invention is explained with reference to a drawing. Drawing 1 is the 
block diagram showing one example of this invention, and drawing 2 is drawing showing the production 
process of the thin film magnetic head by one example of this invention. The production process of the 
thin film magnetic head by one example of this invention is explained using these drawing 1 and 
drawing 2 . 

[0027] When manufacturing the thin film magnetic head by one example of this invention, the protective 
coats (insulating layer) 2, such as an alumina, are first formed by the sputtering method etc. on the 
aluminum2 03-TiC substrate 1 (process SI of drawing 2 ), soft magnetism layers, such as a permalloy, 
are formed with the sputtering method or plating, and the bottom shielding 3 is formed (process S2 of 
drawing 2 ). 

[0028] After forming the bottom shielding 3, the layer which consists of spin bulb film, such as the MR 
section 4 for read, for example, NiO and CoO, NiFe, and Cu, is formed (process S3 of drawing 2 ). 
Then, in order to form a gap layer, the insulating layers 5, such as an alumina of predetermined 
thickness, are formed (process S4 of drawing 2 ). 

[0029] Besides, soft magnetism layers, such as a permalloy, are formed with the sputtering method or 
plating, and it considers as the common pole (lower magnetic substance) 6 (process S5 of drawing 2 ). 1 
which has the maximum absorption near 250nm on the common pole 6, and 1 -screw [p-chlorophenyl] - 
the negative-mold photoresist 7 which contains 2, 2, and 2-trichloroethane and its isomer, the analog, the 
homolog, and the residual compound 0.1 to 5% is applied with a spin coat method (process S6 of 
drawing 2 ). 

[0030] Here, it is generated between composition of the synthetic compound of the halogenation organic 
substance (1 and 1-bis-P-chlorophenyl etc.), and the residual compound contains the impurity which has 
relation in the synthetic compound closely. 

[0031] Moreover, as a negative-mold photoresist 7, the negative-mold resin containing 1, 2, 5, 6, 9, 10- 
hexa BUROMO cyclo dodecane, 1, 10-dibromo dodecane, 1, 1 -screw [p-chlorophenyl] -2, and 2- 
dichloroethane, 1, 1 -screw [p-chlorophenyl]-2, and 2-dichloroethylene, 1, 2, 3, 4 and 5, and 6-hexa 
chloro SHIKURORO hexane etc. can be used for others. 
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[0032] Predetermined insulating-layer pattern mask 9a is installed on this negative-mold photoresist 7 
(process S7 of drawing 2 ), patterning of the optical exposure is performed and carried out to the 
negative-mold photoresist 7 through insulating-layer pattern mask 9a (not shown), and negative-mold 
photoresists 7 other than the part which it leaves as a layer insulation layer are etched with a developer 
(process S8 of drawing 2 ). Then, it heat-treats in an inert gas ambient atmosphere 200 degrees C or less, 
and the interlayer insulation film which consists of a biscuit ware photoresist is formed (process S9 of 
drawing 2 ). 

[0033] Then, a coil 8 is formed with plating (process S10 of drawing 2 ). In order to cancel a level 
difference with a coil 8 in that case, the above-mentioned negative-mold photoresist 7 is applied with a 
spin coat method (process S 1 1 of drawing 2 ). 

[0034] Predetermined insulating-layer pattern mask 9b (insulating-layer pattern mask 9 of drawing 1 ) is 
installed on this negative-mold photoresist 7 (process S12 of drawing 2 ), patterning of the optical 
exposure is performed and carried out to the negative-mold photoresist 7 through insulating-layer 
pattern mask 9b, and negative-mold photoresists 7 other than the part which it leaves as a layer 
insulation layer are etched with a developer (process S13 of drawing 2 ). Then, it heat-treats in an inert 
gas ambient atmosphere 200 degrees C or less, and the interlayer insulation film which consists of a 
biscuit ware photoresist is formed (process S14 of drawing 2 ). 

[0035] In addition, that from which the formation pattern differs is used, insulating-layer pattern mask 
9a installed at a process S7 and insulating-layer pattern mask 9b installed at a process S 12 are patterning 
using these insulating-layers pattern masks 9a and 9b, and an interlayer insulation film is formed so that 
the point angle (APEX) of the direction of a cross section may serve as a predetermined include angle. 
Moreover, from the above-mentioned process S10, corresponding to the number of stages of the coil 8 
formed, if the number of processes S14 is two, if the number of them is three, they will be performed 
twice, repeatedly 3 times. 

[0036] If this interlayer insulation film is formed, the up magnetic layer which is not illustrated like the 
common pole 6 will be formed on it, and (the process S15 of drawing 2 ) and compound magnetic-head 
structure will be further formed on it by forming the protective coat (not shown) which consists of 
alumina film. 

[0037] Drawing 3 is drawing showing the production process of the thin film magnetic head by other 
examples of this invention. The production process of the thin film magnetic head by other examples of 
this invention is explained using this drawing 3 . 

[0038] When manufacturing the thin film magnetic head by other examples of this invention, insulating 
layers, such as an alumina, are first formed by the sputtering method etc. on an aluminum2 03-TiC 
substrate (process S21 of drawing 3 ), soft magnetism layers, such as a permalloy, are formed with the 
sputtering method or plating, and bottom shielding is formed (process S22 of drawing 3 ). 
[0039] After forming bottom shielding, the layer which consists of spin bulb film, such as the MR 
section for read, for example, NiO and CoO, NiFe, and Cu, is formed (process S23 of drawing 3 ). Then, 
in order to form a gap layer, insulating layers, such as an alumina of predetermined thickness, are 
formed (process S24 of drawing 3 ). 

[0040] Besides, soft magnetism layers, such as a permalloy, are formed with the sputtering method or 
plating, and it considers as the common pole (process S25 of drawing 3 ). the common pole top — 1 and 
1 -screw [p-chlorophenyl] - the negative-mold photoresist which contains 2, 2, and 2-trichloroethane and 
its isomer, the analog, the homolog, and the residual compound 0.1 to 5% is applied with a spin coat 
method (process S26 of drawing 3 ). 

[0041] this negative-mold photoresist top - predetermined - flatness (flat) - an insulating-layer pattern 
mask is installed (process S27 of drawing 3 ), patterning of the optical exposure by the short wavelength 
or a broadcloth light from an electron ray, a high-pressure mercury lamp, etc. is performed and carried 
out to a negative-mold photoresist through an insulating-layer pattern mask, and negative-mold 
photoresists other than the part which it leaves as a layer insulation layer are etched with a developer 
(process S28 of drawing 3 ). Then, it heat-treats in an inert gas ambient atmosphere 200 degrees C or 
less, and the interlayer insulation film which consists of a biscuit ware photoresist is formed (process 
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S29 of drawing 3 ). 

[0042] Then, a coil is formed with plating (process S30 of drawing 3 ). In order to cancel a level 
difference with a coil in that case, the above-mentioned negative-mold photoresist is applied with a spin 
coat method (process S31 of drawing 3 ). 

[0043] A flat predetermined insulating-layer pattern mask is installed on this negative-mold photoresist 
(process S32 of drawing 3 ), patterning of the optical exposure is performed and carried out to a 
negative-mold photoresist through an insulating-layer pattern mask, and negative-mold photoresists 
other than the part which it leaves as a layer insulation layer are etched with a developer (process S33 of 
drawing 3 ). Then, it heat-treats in an inert gas ambient atmosphere 200 degrees C or less, and the 
interlayer insulation film which consists of a biscuit ware photoresist is formed (process S34 of drawing 
3). 

[0044] In addition, that from which the formation pattern differs is used, and by patterning using these 
insulating-layers pattern mask, the insulating-layer pattern mask installed at a process S27 and the 
insulating-layer pattern mask installed at a process S32 are formed for an interlayer insulation film so 
that the point angle of the direction of a cross section may serve as a predetermined include angle. 
Moreover, from the above-mentioned process S30, corresponding to the number of stages of the coil 
formed, if the number of processes S34 is two, if the number of them is three, they will be performed 
twice, repeatedly 3 times. 

[0045] If this interlayer insulation film is formed, an up magnetic layer will be formed like the common 
pole on it, and (the process S3 5 of drawing 3 ) and compound magnetic-head structure will be further 
formed on it by forming the protective coat which consists of alumina film. 

[0046] Drawing 4 is drawing showing the production process of the thin film magnetic head by another * 
example of this invention. The production process of the thin film magnetic head by another example of 
this invention is explained using this drawing 4 . 

[0047] When manufacturing the thin film magnetic head by another example of this invention, 
insulating layers, such as an alumina, are first formed by the sputtering method etc. on an aluminum2 
' 03-TiC substrate (process S41 of drawing 4 ), soft magnetism layers, such as a permalloy, are formed 
with the sputtering method or plating, and bottom shielding is formed (process S42 of drawing 4 ). 
[0048] After forming bottom shielding, the layer which consists of spin bulb film, such as the MR 
section for read, for example, NiO and CoO, NiFe, and Cu, is formed (process S43 of drawing 4 ). Then, 
in order to form a gap layer, insulating layers, such as an alumina of predetermined thickness, are 
formed (process S44 of drawing 4 ). 

[0049] Besides, soft magnetism layers, such as a permalloy, are formed with the sputtering method or 
plating, and it considers as the common pole (process S45 of drawing 4 ). the common pole top - 1 and 
1 -screw [p-chlorophenyl] - the negative-mold photoresist which contains 2, 2, and 2-trichloroethane and 
its isomer, the analog, the homolog, and the residual compound 0.1 to 5% is applied with a spin coat 
method (process S46 of drawing 4 ), 

[0050] A glass mask with a predetermined inclination configuration is pushed and installed on this 
negative-mold photoresist (process S47 of drawing 4 ). In this case, the glass mask has the inclination 
configuration (imprint pattern) from which the point angle of the direction of a cross section of an 
interlayer insulation film serves as a predetermined include angle (insulating-layer pattern mask 9 
reference of drawing 1 ). Moreover, since a negative-mold photoresist is before hardening by optical 
exposure, it can push by predetermined thrust. 

[0051] Patterning of the optical exposure by the short wavelength or a broadcloth light from an electron 
ray, a high-pressure mercury lamp, etc. is performed and carried out to a negative-mold photoresist 
through this glass mask, and negative-mold photoresists other than the part which it leaves as a layer 
insulation layer are etched with a developer (process S48 of drawing 4 ). Then, it heat-treats in an inert 
gas ambient atmosphere 200 degrees C or less, and the interlayer insulation film which consists of a 
biscuit ware photoresist is formed (process S49 of drawing 4 ). 

[0052] Then, a coil is formed with plating (process S50 of drawing 4 ). In order to cancel a level 
difference with a coil in that case, the above-mentioned negative-mold photoresist is applied with a spin 
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coat method (process S5 1 of drawing 4 ). 

[0053] A glass mask with a predetermined inclination configuration is pushed and installed on this 
negative-mold photoresist (process S52 of drawing 4 ), patterning of the optical exposure is performed 
and carried out to a negative-mold photoresist through a glass mask, and negative-mold photoresists 
other than the part which it leaves as a layer insulation layer are etched with a developer (process S53 of 
drawing 4 ). Then, it heat-treats in an inert gas ambient atmosphere 200 degrees C or less, and the 
interlayer insulation film which consists of a biscuit ware photoresist is formed (process S54 of drawing 
4). 

[0054] In addition, that from which the formation pattern differs is used, and by patterning using these 
glass mask, the glass mask installed at a process S47 and the glass mask installed at a process S52 are 
formed for an interlayer insulation film so that the point angle of the direction of a cross section may 
serve as a predetermined include angle. Moreover, from the above-mentioned process S50, 
corresponding to the number of stages of the coil formed, if the number of processes S54 is two, if the 
number of them is three, they will be performed twice, repeatedly 3 times. 

[0055] If this interlayer insulation film is formed, an up magnetic layer will be formed like the common 
pole on it, and (the process S55 of drawing 4 ) and compound magnetic-head structure will be further 
formed on it by forming the protective coat which consists of alumina film. 

[0056] Thus, the interlayer insulation film whose crosslinking density improved is obtained by using the 
photoresist 7 of the negative mold hardened by optical exposure for the biscuit ware photoresist layer 
put with a coil 8 between the lower magnetic layers (common pole 6) and up magnetic layers which 
make a magnetic circuit. Consequently, the thermal expansion by heat treatment after hardening and 
contraction change are small, and a reliable interlayer insulation film is obtained. 
[0057] Moreover, to the conventional heat treatment temperature of about 250 degrees C or more, when 
low-temperature heat treatment of 200 degrees C or less is attained, it becomes possible to use the spin 
valve-head ingredient which was not able to be used conventionally. 

[0058] Furthermore, since it becomes a low-temperature heat treatment process lower than before, the 
throughput of a process improves and cost reduction also becomes possible. Therefore, also when a low- 
temperature heat treatment process is used, property sufficient as an interlayer film can be acquired, and 
the throughput of a process can be raised. 

[0059] That is, in this invention, also when a low-temperature heat treatment process 200 degrees C or 
less is adopted to a photoresist, property sufficient as an interlayer film is acquired, and hardening is 
promoted using the equipment (high power black light) using the broadcloth source of wavelength also 
including nearby short wavelength from the wavelength of the light irradiated on the usual exposure 
conditions so that hardening of an interlayer film may become enough. 

[0060] Usually, there are two types of a negative mold and a positive type of photoresists, and the part 
by which the optical exposure was carried out in the positive type is removed by the developer. On the 
other hand, the part by which an optical exposure was not carried out in the negative mold is removed 
by the developer. 

[0061] On the other hand, although the crosslinking density of a photoresist improves by optical 
exposure, in order to acquire this effectiveness by the positive type photoresist, it becomes an increase of 
a process by the reason for having to perform an optical exposure again etc., and big effectiveness is not 
acquired in respect of crosslinking density. 

[0062] However, in order for what is necessary to be to perform an optical exposure into a required part 
among interlayer films, and for a developer just to remove the part by which an optical exposure was not 
carried out, since the negative-mold photoresist is used in this invention, it is not necessary to perform 
an optical exposure again for improvement in crosslinking density. 

[0063] Therefore, since the throughput of a process can be raised and heat treatment of a negative-mold 
photoresist moreover turns into low-temperature heat treatment of 200 degrees C or less, the stability 
over temperature becomes possible [ using the spin valve-head ingredient which is not enough ], and 
also when a low-temperature heat treatment process is used, property sufficient as an interlayer film can 
be acquired. 
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[0064] In addition, in relation to the publication of a claim, this invention can take the following mode 
further. 

[0065] (1) The coil put between the lower magnetic substance and the up magnetic substance which 
make a magnetic circuit, and said lower magnetic substance and said up magnetic substance, It has the 
biscuit ware photoresist layer which consists of a photoresist of the negative mold which it is put with 
said coil between said lower magnetic substance and said up magnetic substance, and is hardened by 
optical exposure. The thin film magnetic head to which the photoresist of said negative mold is 
characterized by containing 1, 2, 5, 6, 9, 10-hexa BUROMO cyclo. dodecane and its isomer, the analog, 
the homolog, and the residual compound. 

[0066] (2) said a negative mold - a photoresist - at least - an electron ray - and - a high-pressure 
mercury lamp -- inside — one side - light -- using -- short wavelength — light - an exposure -- and — 
broadcloth - light an exposure - inside -- one side -- said - light - an exposure -- carrying out -- 
having - having made - things -- the description --**-- carrying out -- (-- one --) -- a publication - a 
thin film — the magnetic head . 

[0067] (3) The photoresist of said negative mold is the thin film magnetic head (1) characterized by 
pushing the mask which has the imprint pattern formed so that the point angle of said biscuit ware 
photoresist layer might serve as a predetermined include angle set up beforehand, and performing said 
optical exposure, or given in (2). 

[0068] (4) The process which is the manufacture approach of the thin film magnetic head of having the 
structure where the coil and the biscuit ware photoresist layer were put, and forms said lower magnetic 
substance between the lower magnetic substance and the up magnetic substance which make a magnetic 
circuit, The process which applies the photoresist of the negative mold hardened by optical exposure on 
said lower magnetic substance, The process which performs said optical exposure to the photoresist of 
said negative mold through the mask of the pattern set up beforehand, The process which heat-treats the 
photoresist of the negative mold with which said optical exposure was performed, and forms said biscuit 
ware photoresist layer, The process which forms said coil on said biscuit ware photoresist layer, and the 
process which applies the photoresist of said negative mold on said coil, The process which performs 
said optical exposure to the photoresist of said negative mold through said mask, The process which 
heat-treats the photoresist of the negative mold with which said optical exposure was performed, and 
forms said biscuit ware photoresist layer, It consists of a process which forms said up magnetic 
substance on said biscuit ware photoresist layer. The manufacture approach of the thin film magnetic 
head that the photoresist of said negative mold is characterized by containing 1, 2, 5, 6, 9, 10-hexa 
BUROMO cyclo dodecane and its isomer, the analog, the homolog, and the residual compound. 
[0069] (5) said - light an exposure - carrying out - a process ~ at least - an electron ray -- and — a 
high-pressure mercury lamp - inside - one side - light -- using ~ short wavelength - light - an 
exposure - and -- broadcloth — light - an exposure — inside - one side - said - light — an exposure - 
carrying out - having made - things - the description -- ** carrying out - (— four — ) ~ a publication 
— a thin film -- the magnetic head — manufacture — an approach . 

[0070] (6) The process which performs said optical exposure is the manufacture approach of the thin 
film magnetic head (4) characterized by pushing the mask which has the imprint pattern formed so that 
the point angle of said biscuit ware photoresist layer might serve as a predetermined include angle set up 
beforehand on the photoresist of said negative mold, and performing said optical exposure, or given in 
(5). . 

[0071] (7) The thin film magnetic head characterized by to have the biscuit-ware photoresist layer which 
consists of a photoresist of the negative mold which it is put with said coil between the coil put between 
the lower magnetic substance and the up magnetic substance which make a magnetic circuit, and said 
lower magnetic substance and said up magnetic substance, and said lower magnetic substance and said 
up magnetic substance, and is hardened by optical exposure, and for the photoresist of said negative 
mold to contain 1, 10-dibromo dodecane and its isomer, the analog, the homolog, and the residual 
compound. 

[0072] (8) said - a negative mold - a photoresist -- at least -- an electron ray - and - a high-pressure 
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mercury lamp -- inside -- one side — light -- using — short wavelength -- light - an exposure -- and -- 
broadcloth -- light -- an exposure — inside ~ one side — said — light — an exposure — carrying out — 
having -- having made -- things - the description - ** — carrying out - (-- seven --) — a publication - a 
thin film - the magnetic head . 

[0073] (9) The photoresist of said negative mold is the thin film magnetic head (7) characterized by 
pushing the mask which has the imprint pattern formed so that the point angle of said biscuit ware 
photoresist layer might serve as a predetermined include angle set up beforehand, and performing said 
optical exposure, or given in (8). 

[0074] (10) The process which is the manufacture approach of the thin film magnetic head of having the 
structure where the coil and the biscuit ware photoresist layer were put, and forms said lower magnetic 
substance between the lower magnetic substance and the up magnetic substance which make a magnetic 
circuit, The process which applies the photoresist of the negative mold hardened by optical exposure on 
said lower magnetic substance, The process which performs said optical exposure to the photoresist of 
said negative mold through the mask of the pattern set up beforehand, The process which heat-treats the 
photoresist of the negative mold with which said optical exposure was performed, and forms said biscuit 
ware photoresist layer, The process which forms said coil on said biscuit ware photoresist layer, and the 
process which applies the photoresist of said negative mold on said coil, The process which performs 
said optical exposure to the photoresist of said negative mold through said mask, The process which 
heat-treats the photoresist of the negative mold with which said optical exposure was performed, and 
forms said biscuit ware photoresist layer, The manufacture approach of the thin film magnetic head 
characterized by consisting of a process which forms said up magnetic substance on said biscuit ware 
photoresist layer, and the photoresist of said negative mold containing 1, 10-dibromo dodecane and its 
isomer, the analog, the homolog, and the residual compound. 

[0075] (11) said -- light - an exposure - carrying out a process - at least - an electron ray -- and -- a 
high-pressure mercury lamp -- inside -- one side - light ~ using ~ short wavelength - light - an 
exposure ~ and -- broadcloth - light -- an exposure — inside — one side — said — light - an exposure - 
carrying out ~ having made -- things -- the description - ** - carrying out - (-- ten --) -- a publication - 
- a thin film - the magnetic head -- manufacture - an approach . 

[0076] (12) The process which performs said optical exposure is the manufacture approach of the thin 
film magnetic head (10) characterized by pushing the mask which has the imprint pattern formed so that 
the point angle of said biscuit ware photoresist layer might serve as a predetermined include angle set up 
beforehand on the photoresist of said negative mold, and performing said optical exposure, or given in 
(11). 

[0077] (13) The coil put between the lower magnetic substance and the up magnetic substance which 
make a magnetic circuit, and said lower magnetic substance and said up magnetic substance, It has the 
biscuit ware photoresist layer which consists of a photoresist of the negative mold which it is put with 
said coil between said lower magnetic substance and said up magnetic substance, and is hardened by 
optical exposure. The thin film magnetic head to which the photoresist of said negative mold is 
characterized by containing 1, 1 -screw [p-chlorophenyl]-2, and 2-dichloroethane and its isomer, the 
analog, the homolog, and the residual compound. 

[0078] (14) said ~ a negative mold - a photoresist - at least - an electron ray - and ~ a high-pressure 
mercury lamp - inside — one side -- light - using - short wavelength - light — an exposure - and - 
broadcloth - light - an exposure — inside - one side - said — light - an exposure - carrying out - 
having - having made -- things -- the description — ** carrying out - (-- 13 --) - a publication - a 
thin film — the magnetic head . 

[0079] (15) The photoresist of said negative mold is the thin film magnetic head (13) characterized by 
pushing the mask which has the imprint pattern formed so that the point angle of said biscuit ware 
photoresist layer might serve as a predetermined include angle set up beforehand, and performing said 
optical exposure, or given in (14). 

[0080] (16) The process which is the manufacture approach of the thin film magnetic head of having the 
structure where the coil and the biscuit ware photoresist layer were put, and forms said lower magnetic 
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substance between the lower magnetic substance and the up magnetic substance which make a magnetic 
circuit, The process which applies the photoresist of the negative mold hardened by optical exposure on 
said lower magnetic substance, The process which performs said optical exposure to the photoresist of 
said negative mold through the mask of the pattern set up beforehand, The process which heat-treats the 
photoresist of the negative mold with which said optical exposure was performed, and forms said biscuit 
ware photoresist layer, The process which forms said coil on said biscuit ware photoresist layer, and the 
process which applies the photoresist of said negative mold on said coil, The process which performs 
said optical exposure to the photoresist of said negative mold through said mask, The process which 
heat-treats the photoresist of the negative mold with which said optical exposure was performed, and 
forms said biscuit ware photoresist layer, It consists of a process which forms said up magnetic 
substance on said biscuit ware photoresist layer. The manufacture approach of the thin film magnetic 
head that the photoresist of said negative mold is characterized by containing 1, 1 -screw [p- 
chlorophenyl]-2, and 2-dichloroethane and its isomer, the analog, the homolog, and the residual 
compound. 

[0081] (17) said -- light an exposure — carrying out - a process - at least - an electron ray - and ~ a 
high-pressure mercury lamp - inside — one side - light - using -- short wavelength light - an 
exposure - and - broadcloth -- light — an exposure -- inside - one side - said light - an exposure -- 
carrying out - having made ~ things - the description - ** - carrying out - (-- 16 -) -- a publication - 
a thin film -- the magnetic head manufacture - an approach . 

[0082] (18) The process which performs said optical exposure is the manufacture approach of the thin 
film magnetic head (16) characterized by pushing the mask which has the imprint pattern formed so that 
the point angle of said biscuit ware photoresist layer might serve as a predetermined include angle set up 
beforehand on the photoresist of said negative mold, and performing said optical exposure, or given in 
(17). 

[0083] (19) The coil put between the lower magnetic substance and the up magnetic substance which 
make a magnetic circuit, and said lower magnetic substance and said up magnetic substance, It has the 
biscuit ware photoresist layer which consists of a photoresist of the negative mold which it is put with 
said coil between said lower magnetic substance and said up magnetic substance, and is hardened by 
optical exposure. The thin film magnetic head to which the photoresist of said negative mold is 
characterized by containing 1, 1 -screw [p-chlorophenyl]-2, and 2-dichloroethylene and its isomer, the 
analog, the homolog, and the residual compound. 

[0084] (20) said - a negative mold - a photoresist - at least - an electron ray - and - a high-pressure 
mercury lamp - inside — one side - light - using — short wavelength — light — an exposure - and — 
broadcloth - light - an exposure - inside - one side - said - light - an exposure -- carrying out - 
having - having made « things — the description ** - carrying out — (-- 19 — ) - a publication -- a 
thin film — the magnetic head . 

[0085] (21) The photoresist of said negative mold is the thin film magnetic head (19) characterized by 
pushing the mask which has the imprint pattern formed so that the point angle of said biscuit ware 
photoresist layer might serve as a predetermined include angle set up beforehand, and performing said 
optical exposure, or given in (20). 

[0086] (22) The process which is the manufacture approach of the thin film magnetic head of having the 
structure where the coil and the biscuit ware photoresist layer were put, and forms said lower magnetic 
substance between the lower magnetic substance and the up magnetic substance which make a magnetic 
circuit, The process which applies the photoresist of the negative mold hardened by optical exposure on 
said lower magnetic substance, The process which performs said optical exposure to the photoresist of 
said negative mold through the mask of the pattern set up beforehand, The process which heat-treats the 
photoresist of the negative mold with which said optical exposure was performed, and forms said biscuit 
ware photoresist layer, The process which forms said coil on said biscuit ware photoresist layer, and the 
process which applies the photoresist of said negative mold on said coil, The process which performs 
said optical exposure to the photoresist of said negative mold through said mask, The process which 
heat-treats the photoresist of the negative mold with which said optical exposure was performed, and 
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forms said biscuit ware photoresist layer, It consists of a process which forms said up magnetic 
substance on said biscuit ware photoresist layer. The manufacture approach of the thin film magnetic 
head that the photoresist of said negative mold is characterized by containing 1, 1 -screw [p- 
chlorophenylj-2, and 2-dichloroethylene and its isomer, the analog, the homolog, and the residual 
compound. 

[0087] (23) said - light — an exposure — carrying out -- a process - at least - an electron ray — and - a 
high-pressure mercury lamp — inside — one side ~ light - using — short wavelength — light — an 
exposure -- and -- broadcloth — light — an exposure - inside -- one side — said — light an exposure - 
carrying out -- having made - things - the description - ** - carrying out — (— 22 --) - a publication - 
a thin film - the magnetic head — manufacture - an approach . 

[0088] (24) The process which performs said optical exposure is the manufacture approach of the thin 
film magnetic head (22) characterized by pushing the mask which has the imprint pattern formed so that 
the point angle of said biscuit ware photoresist layer might serve as a predetermined include angle set up 
beforehand on the photoresist of said negative mold, and performing said optical exposure, or given in 
(23). 

[0089] (25) The coil put between the lower magnetic substance and the up magnetic substance which 
make a magnetic circuit, and said lower magnetic substance and said up magnetic substance, It has the 
biscuit ware photoresist layer which consists of a photoresist of the negative mold which it is put with 
said coil between said lower magnetic substance and said up magnetic substance, and is hardened by 
optical exposure. The thin film magnetic head to which the photoresist of said negative mold is 
characterized by containing 1, 2, 3, 4, 5, and 6-hexa chloro SHIKURORO hexane and its isomer, the 
analog, the homolog, and the residual compound. 

[0090] (26) said - a negative mold - a photoresist ~ at least ~ an electron ray - and - a high-pressure 
mercury lamp -- inside — one side - light -- using - short wavelength — light — an exposure — and - 
broadcloth — light — an exposure -- inside — one side -- said -- light — an exposure — carrying out — 
having — having made — things — the description — ** - carrying out — (-- 25 — ) — a publication — a 
thin film — the magnetic head . 

[0091] (27) The photoresist of said negative mold is the manufacture approach of the thin film magnetic 
head (25) characterized by pushing the mask which has the imprint pattern formed so that the point 
angle of said biscuit ware photoresist layer might serve as a predetermined include angle set up 
beforehand, and performing said optical exposure, or given in (26). 

[0092] (28) The process which is the manufacture approach of the thin film magnetic head of having the 
structure where the coil and the biscuit ware photoresist layer were put, and forms said lower magnetic 
substance between the lower magnetic substance and the up magnetic substance which make a magnetic 
circuit, The process which applies the photoresist of the negative mold with which the optical exposure 
was performed on said lower magnetic substance, The process which performs said optical exposure to 
the photoresist of said negative mold through the mask of the pattern set up beforehand, The process 
which heat-treats the photoresist of the negative mold with which said optical exposure was performed, 
and forms said biscuit ware photoresist layer, The process which forms said coil on said biscuit ware 
photoresist layer, and the process which applies the photoresist of said negative mold on said coil, The 
process which performs said optical exposure to the photoresist of said negative mold through said 
mask, The process which heat-treats the photoresist of the negative mold hardened by said optical 
exposure, and forms said biscuit ware photoresist layer, It consists of a process which forms said up 
magnetic substance on said biscuit ware photoresist layer. The manufacture approach of the thin film 
magnetic head that the photoresist of said negative mold is characterized by containing 1, 2, 3, 4, 5, and 
6-hexa chloro SHIKURORO hexane and its isomer, the analog, the homolog, and the residual 
compound. 

[0093] (29) said — light — an exposure — carrying out — a process — at least — an electron ray — and — a 
high-pressure mercury lamp — inside - one side — light — using — short wavelength — light — an 
exposure - and - broadcloth — light -- an exposure -- inside - one side - said -- light - an exposure - 
carrying out - having made - things - the description -- ** -- carrying out — (- 28 --) - a publication - 
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a thin film -- the magnetic head -- manufacture -- an approach . 

[0094] (30) The process which performs said optical exposure is the manufacture approach of the thin 
film magnetic head (28) characterized by pushing the mask which has the imprint pattern formed so that 
the point angle of said biscuit ware photoresist layer might serve as a predetermined include angle set up 
beforehand on the photoresist of said negative mold, and performing said optical exposure, or given in 
(29). 
[0095] 

[Effect of the Invention] As explained above, also when a low-temperature heat treatment process is 
used by using the photoresist of the negative mold hardened by optical exposure for the biscuit ware 
photoresist layer put with a coil between the lower magnetic substance and the up magnetic substance 
which make a magnetic circuit according to this invention, property sufficient as an interlayer film can 
be acquired, and it is effective in the ability to raise the throughput of a process. 



[Translation done.] 
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mi . ±ie^is{cfc ir . B5fe*#s<97 *H/y'x 

KC. 250nm#i6Hfi^iaiR5:jtol, 1-b'X 
[ p -;dd7i-;H-2, 2, 2-b'J7Dox^ 

0. 1-5%-tWLTViS. 

[00183 *%?mz£&iMnnmsn^'v bnmft 

mi. ±I2^XSC*3^T. W£*!!i»ttf3Xe3&«. 

^m^xmm^misiRx/yo- vtcmMn o 

[00193 J: 4 $ <»t:»!<0}lllB»l^v HO 

Kri2^§«^7 ^ buxx bmnx&totFfm. 

tth-?x'7*-m.*m.<ny* bvxxbiizmi^ 
xm&fflMzn o x oizix^z. 

[00203 

ifflitmrnnrnm t-r. i&wnmiz-o^x&T 

lZj£K&. 

[002 1 3 ®^mz%-fT%w&fr®t±.m8&ik 
)/~Jx bmizwmizj: ->xmctrh*iiW<r>y *bv 

vxbzm^h. 

[oo223dwc«toT. ^mmmtfttuzmm!. 
mmmhti. *<m&. wtmmmtzxbm 

[00233^^. mk<W)2 5 o'cw±<r>fmmm. 

fc» LT . 2 0 O^T^i^SftSfta^fiEfc «r* ^ fc 
Hi-oT. {M*ffl^6^t* t T-§^*»o3tXtW^7* 
^7 HW4$r«ffl-r6Cli:*^r^h^6. 
[ 0 0 2 4 3 $ •} t fi^fifflM«iaro-fe 

7.t^:4<7)T'. rom^-7-y H* ! (6]±L. 
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[ 0 0 2 5 ] t^b*> . *ffl\X'li 7*YWJAY iZ.tt 
LX 2 0 OrOT^<g&SMXS£$ffl Lfcfltefci 

[0026] *»IHOSIitWt:o^THffl*«H 

«ih***h?**. ,:*u>HiatfH2*jBvvc 

[0027] *ft«*MmtreJ:«!IIHUlt^y Ft 
«JltS*&. 4-fAl, 0 3 -TiCMliW^ 

•y ? 'j y t <t -7 1 r ^ s -M?co£aig ( tm® > 

2 5:Jgj£L (02<OXgS 1 ) . n-70-ff«lt«l 

U Tv- /UH3*»*t* (H20ISS2) . 
[0 0 28]TS'-/UF3fc#*Lfcttfc. 
MRg?4 , ^<fN i O, CoO, N i F e , Cu§« 

8S3) . vrm*mmht:#>. m^M 

4) . 

[00293 d<7)±KA---?n^c08tfi&14^£XV -? -y 

-/MTWBtt*) 6fc-f& (02<7)IiiS5) . ^ 
*®^-;U6^±t, 2 50nmtt££ft*i&lR£ft'? 
1, l-h'^[p-;DD7i^]-2, 2, 2-h 

S6) . 

[00303 zzx\ mnt&fabipwy>ttMmto> 

(1, l-ap-?DD7i-^) <r)£Mt-£!focr) 

14** -S-fl" UT H & t> 6 . 
[003 1 3 4fc» *#S7* YVVXYlb Lxim 

iZ. 1, 2, 5, 6, 9, 1 O-^-f/a^^uV 

Tfiy. 1. 10-y7ntFf*y. 1. 1 -t'X 
[p-;nn7i-iH-2, 2-i/7Dni?y, 
1, 1 -fx [p-?no7x-;P] -2. 2-v?o 

nxf-^>\ 1. 2, 3. 4. 5, 6-^t?Dny 

S. 

[00 323 Z\<Dj-tfm7 * V WJX h 70>±fcJ5r£O 



tmm*9-y7X9 9aZWiW.L <[22c7)XflS 

7) . &&Jl/<:?->"V;*.?9a (BKW) OtlX 

*#S7* Yvvxvi\,z i m^'f!'>x>^-~yy 
l . mmtm 1 1 x mmmn^m ytvw 
xh7i^mzx^ -/^y^ti (02wiss 

8) . %<Mk. 2 0 0°ClilTW^vgtt^|?fflm+T']!ra 

mmzmi. bu^x^xn^hm^m 
[00333 awe. x y^mx-o^ivs^mmh 

(H2OISS10) . *<0IB, rM^8KJ:l>&ll£ 
mm-ThtiMz. ±JE<0*#I!7 * M/y'x h 7 5xt 
va-hffifci-aTSMW* (02^XSS 11). 

[00343 Z\CD*#m7 *hU~/Xb7 

WA7-m?9b mi <r>mm^9-y-?x 
99) *Wim.L (02oissi 2) . tmm^-y 

■7X9 9 b £tf-LT *#S7 * h 1^7. b 7 (C3t^ltSr 
troT/t^-^V^U JBBBfilSJBt UT»-T»»JSW- 
<9*#M7 ^Uxxh7 frJEMiSfcTx y ^-y^-fl, 
(02OXSS 13). *Of£. 2 0 OlCttTtfflTCStt 

axm^x-msmkm. l .mmytvwjx 
h£*)%hmm&m&jmr& <02<oxgsi 

4) . 

[003 5 3 ffi. XSS7-CSfi$ni>^«A^-y 

-7X9 9 a txas 1 2x*&w.zti%,tmmw->'? 

X9 9 bt\tZ<mtiLrt9->tfW£Z>l><7>iffi.mZ 
ti. ZtL$>Mffl>*9->-7X9 9a, 9b$JflVttyc 

^--y^t\ inmemtii«<oMiif^A^M (a 

PEX) mZABlbZ&tolzmZtiZ. ttz. ± 
1 Ofr^IgS 1 4ti^5il^3^/l-8c7) 

afttietr. «itf2a-ci>#nf2@, 3ST*<xar 
[00363 c:^^iagKA { m$ ^i* t . -f-o±tc 

■f) tejmtiztv (H2<7)iss is). 

[oo37j ®3\t*w$m.nm!i%£.i. mm& 
^■vY<nmmjMtttmx-h&. zvmizr^x* 

ntfflSlti. 

[00383 xmkwtx&mmizx mmm.^-v v 

Z®&t%m£. 41*A 1 2 0 3 -TiC««Lht^-? 
•y ^ D yrm\Z £r>XT)l>$. i-gotmmzBtfL i 
(H3COXSS2 1 ) . ^--7u4m<>MW&mt:X;< 

-ll>Y&B&t& (03<7)XSS22) . 
[00393 T^-^H*»*Lfc«C, KKOfflOM 
^<fN i O, CoO. N i Fe, CuSfOXtT 
^A'/l/7'K*>'c>««$asa$-«B)i-ri> (03<7)XSS 
23) . =ir+ yTflSr^fiit-ri.^, Br^Mff 
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4) . 

[ o o 4 o j c <r>±xzrt--? d a mnm&'&m 

? >) y ?m h h wix -y *ffi*t= <t o t m l . ft3B.1f 

-)Vtth (03WXSS2 5) . f<0£jItf-/K9± 
CI, l-b'^.[p-7DD7i-;H - 2, 2, 2- 

S26) . 

[004 1] Z.<r>*fiW7 * bUi/X h<r>±.l,zm%.V>¥ 

6 (yy-vb) %mm>^ zwlW.1 <H3 

<DIi£S2 7) . $g$ly^-yvx7£ttLT*#I! 

~>rt, mmmrnm t ix mmwymm ? * 
vvitxbzmm.izx^vi-yy^h (03oigs 

28) „ *cr>t£. 2 0 O'CJilT^vStt^'XSHm+T- 

wmmm-h (H3<7>xgs29) . 

[00421 *-y*mX'34Jl'£&&?Z> (H 

3<OXfIS3 0> . -?-ct)^ o4MzXZ>®&iMm-t 
ItzMz, ±Mi,c?>*tfm7 * bUiSxbZxVya-b 
mz£~>Xm%-tZ> (03OX8S3 1 ) . 

[0043] <IO*;yi!7 * bl-'JX hcr)±(CBt^O¥ 
fi^telll^ - 7iWiM.L (H3 cOIg S 3 
2) . ^Ji-'^-yvx^Sr^L.T^M^^hbv 

xm-uttVMn^tmy* h\/ ; jxb£mmmzxji 
v+yfth (H3wigs33) . %<n\k. 20 ox; 
m<^m.fix^m^?x-tmmkm^. m®,#> 

IgS34) . 

[0 044] «. XgS2 7-el£S£fl*>£**/f^?- 
>7X?tISS 3 2TI5gSni>^^^- y-7X 

7 ku*com&>*?-ytfm%z>i><?>tf&m2ix. zn 
bmm^7~y?x7zm^w--yyx\ mm 

mztit. ifc, JbB*>lSS3 0*»fclfiS3 4li 

i&i$.isti&a4>Mm.£mtx. muf2m'$>titi 

20. 3®X't>tUf3mmL'iThtl&. 

[0045] Z<?>mm£mtfM$.iii\Z>t. *<?>±.t,Z 

«a*-/p fc mmz ix ±.&®&#m £ b& l . $ £fc 
* o±icr;p s +m*t>%& ®m&mmb z t x- 
dismiss 35). n-&m,^-y mmm^it 
1. 

[0046] H4 itxmnmmmmiz «t &$5Ki&£ 



[0047] *^^gil£0|ISfepiJlc J: 6$§tlK^y H 
£WW6*#. 4-f A 1 , 0 3 -T i CfflR±(c;w< 

1 9 v yymmz x -> x rn> s -mpw^sji &m. i 

(04<7>IgS4 1 ) . K-^n^ttBtti^XA 

-/PFfcAWWi ([24?>XgS4 2> . 
[0048] Tis-lVYZm&LLtzmz. ^KOfflcOM 
RSS. IrUtfNiO. CoO, NiFe, Cuf^t 

43) . ^<n\k. xwTmmmhtz#>. mjzmm 

4) . 

[0049] d^XC^-vcM ^O^JKttlSrX^' y 
^U^a**VHi> •y^S^tCioTJftBIU ftiidf 
-lVtSh (@40IgS4 5) . *<0*iI*-/UO± 
131, 1-b'X [p-?OD7x-;H -2. 2, 2- 

ySS-ft^tt^O. l-5%^*LT^.S»^'S7*hU 

S46) . 

[0050] z<7)*-#m7 * his : jx \><r>±.i,zmfe<om 

®B#(Ob2>tfyX-?x7£fflmxlkWrr h (04co 

^N'^-y) $-Kforv%s (Hicr)^ly^^-y7X 
^9#!i) . it:, ^i7*bUyXMi«:J: 

S. 

[005 1] d^7X-7X^$-^LT^S7*M^ 

l, mfm&mmtLxm-ti$tt&.>w)*fim7*b]si; 
xbzm&mzxx.-y^yy-rz (H4«igs4 

8) . 2 0 0 ,> CtlT^vStt^#Hm+TlID 

m&imtZ (04COISS4 9) . 

[oo52]^^t. x v*mx-34)vmmh m 

4OXSS50) . *<7m, n4Mz£&&£&ffin-t 
hfzMz^ ±il<r>^ifW7t YVfxhZxvya-Y 
mizXiXMfttZ (04<OXSS5 1 ) . 
[00533 Z<T>*tfm.7 1 hUi/'X h<?>±lZi%fe<7)m 

mmkhtiyx-vxtmmxwniL (04^x 

SS5 2) . t}yX-?X7ZftLX*fiW.7*YVi;x 

mmw\-<r>*ti®.7 * h wx v zmmizxx-s 
i-yyth (04^xss5 3) . %<n\k. 2 0 0*cti 
T^mLifxms^^x-txmmitkL. m®#>7 
tvwjxhtwhwium&tmth (04 ox 

SS54). . 

[0 0 54 3 ft. XgS 4 7 XWiWiiXhti yXlX? 
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tins 5 2xiSi&zhztf7z-?z'7 utt<m&* 

?->Am%hlcr)tf&mZti. Zi\bti?x-?x9Z 
XSS 5 03&>^lSS5 4tt»JfiS/l4 3-f/UOgaSt 

mix. mni2&x'g>tiii2®. 3&vt>tui3®* 

[0055] znmsim»imfS.^iii t . *n±nz 
±mx-)\,b®mzLx±MimfflZBi&.i* zuz 
<5-o±K7/u 5 -fm-htcb mmm&Lth zix- 
(H4oigs 55), mstm^v m&tfB&zti 
a. 

[00 563 £*>J:3fc. limEKfc&tTgPigttftJI 

«t oT?Mb-f mfmvy * v wx v i srfflv^ c: t 

$ < . \%m±<m \ Mm$mft% hit i . 

[ o o 5 7 ] ttz , 2 5 ox:jy±coaa!uiia£ 

fc*f LT. 2 0 O^OT^^Wfta^lgk^S .1 k 
KJ^T. (&IU^I>£kA*T'#&a>ofcxt:xA/i,7 

^ -y mmmm^z z t #*rak . 

[ 0 0 5 8 ] § 9 fcftlMKWfcWira-fc 

Xb^:h^)X\ ra*XW;h- 7"y h* { fi±U 3X 

i> JIfaffitk LT+#5r1ftt$rtSS - k . 7" 
D-teXcOX^-T- ••/ h £[blL£-£I> Z k h . 
[00593 t&;b*>. * h b \zft 

LT 2 0 0t^Ttf>ttfflS!««ie*8H 
JlfSlikLT^&lfttSr^ct^KU JHURcMKfc 
A<+#k5rS J: a Hii^HTt^T-Mlt^^-S.^^ 

mm (mmummfflgm) tmixmta&m 

itX^l. 

[00603 m%. y a v vvx bizn^mt 

k <r>2r><F>94 Ttfh •) . Xismzis^Xiiim&tZti 

izmmwmvti&zti*. zmzfti. wmizts 
^xiimtstztiZfr^tz&i^miX'mikZtih. 
[ 0 0 6 1 3 y a YWx b0mmmi.%mt 

{Z^Xfal-thifi. iti^y* YV~JX\>X'Z<?m% 

mhKMz\mfem&z'nhWi\\ft£bt£^mt 

[00 6 23 L*>L=8r#4>. *«WCIi*^S7* 
[00 6 33 i-5t. To-fcXOX/l— 7*y hSr(«iI±S 



ff2oo°c);xT<r>&&mmkt£h<?>x\ x&mzmh 

zti}^mk^ , j. ffi&m&Lfitm^tzii&izi® 
wmt ix+tt%m. z t *<t-# t . 

[ 0 0 6 4 ] ft, HWWWffiaKBBaLT+fSWliS <^> 
[00651 ( 1 ) BaH»£fc*TSnB5ttttRtf±S 

ettft k . MieTSSiittf* k Huie±«tt«s t orated 

k^racmien-f /t-k k tlc^jiiix^o^tlwj; 

yaWJxhmt^L. mL^mtnytYWJx 
ht>K 1. 2, 5, 6. 9, lO-^t/oty^n 

[0066 3 (2) tJE*Xfa<07*M/>?XMi. ^ 

th ( i ) WMwmmss^'v k. 

[0067J (3)IIE*«B<07*M/^Hi,* 

«^ 7 * h u ax hmmfifatf^thwcfc itzm 
%n%t%h£oizm&.ztitzfr??w->ttth'? 
x9zmvxmi%mtfmtih±o izttzz t z 
mt-ri < i > ttM ( 2 ) immm&^v h. 
[0 0 683 (4) m.&mmz-y-Tm.&ftti.ffisi 
mtt<miz34)vx.vmm>y* vwxhmifltt 
K&tixtm&tt+hmmsi^v vnw&nmx-h 
nx. w&Tmamtmthimk. ataswtio 

TS-ffra *iiWF>y aWJxy $rfrteTgPiatt«s± 

mxmi*ti®.<»y ■* vwsx vizmmtmm o 
isk, mmsffitf'tifrtitzwmvy* huzsxh 
ttmmixmmzmihy* hwjxhm&BfStt 

*m.<»7 -xyv i?x v izmzmMZfto isk.fr 
ixmi&&%m>y* bisisxhmzB&tiiMb, 
mhintfrbw. mi^mffiytvwjxb 

t>K 1. 2. 5, 6, 9, 1 0-^lf^Dtv-^nH 

zttLx\,^zk£mfrt?z>m , mR'^-v v<?>wm 

[0 06 9] (5) mtiXmZftolMtt. 'J?%<k 
h&mRXfmEAim7>T<?)o*>(r)-1in%&m^X 
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nmifcmrno Xoizuzzt&mttt (4) 

[0070] ( 6 ) iBEJBSUtSrff 3 XSJi. ffiggffig 

SE*J0S*>7 =r F US'** h±CffWtT«E*IMtfc 
^JcoKU^kfrftfSk-^ (4) *fctt(5)E 

C0071] ( 7 ) w55,®m%tT&m&fcw±.% 

»a**lfca>f . fiiET9®tt*k fl-EJMttft 

->xmt-$z>*-tiw.<?>7 * f wx bfrt>%&mm> 

7*FUU'*F«k£*U MB*#1^7*FUU*X 
1. 1 O-vVntKr^^StX-f-OSttft- « 

[00 7 23 (8) mi*fiW<?>7* hU^M±. 4^ 

J: 0 tfff *>*i 4 J: 3 C Itz i k £&«k 
+4(7) Stt^mSSBSSl^-v F. 
[0073] ( 9 ) ffE*#S«D7 * hU^ Fii. B? 

5££|gk&4 J: 3 4v 

( 7 ) < 8 ) snograsft^? F. 

[0074] (10) &m@S&£&-f Tg&l&ttft k ±35 

m*&ttitzmm*%-rmwm&^s b-assaftrnv 

oTSfc-$-4*#S?>7 * h UU'X FfrmETS&aEtt* 
±£M*B-f4Xgk . "ftfS.feZixtzW-ywx? 

zitLxmm^m.<r>7 * v uu'* bizwmmtfi 
oxnt. wexmbmbtm *tfma>7 tbuvx 

>r *£#jfc*4igk . «ne^a<07 ^m/xxhj 

H5E3 4yU±lc8*Ff|i-t4Xgk, frlE-vx^^LTB? 

MBfc$Jt#fT;bfut*#Sl<'07 thU^h £ 

k , fH2«*IW>7 * M/y'X M±C«rlE±«att* 

l, lo-uvo^FT^^-e^stt*. » 
<n*. nfewmfmik&toZttLx^hztzim 

[0075] (in wiBxmtimiMi., 

xffitL&rmmwy'a- YW&mm 



iiwsmtmz'ffo *oizitzzt&mbtz> ( 1 

0 ) imnmmmsz^y bmrnnm. 

[0076] (12) UEJtSMtSrtf iwEfiS 
£®tf>7 * FU ^ FlOj^^WRfcUrBfJtfc 

*frK*#2<»7 it b WJx MdWltTDBtSIt 
£fr3J:3fc:W:£fc£1$tti-f* (10) ifctt ( 1 

1 ) leaw^Mm^'/ b-tm&m. 

[0077] (13) 6miUS&£ &^TSI5«att*&t>'± 
awtttfcfc. iiffiT»Ktt*ktSridJ:»«tt*k«)iac 

*ktf>iat::frE=M ilt k t fc^^a* it*»o3t^ltfc 

£->xmit-?& **m<07 tbvjx btpbtthVfem 

tf>7* Fuu**F)lk£Wl. mt&>im<r>7*bWJ 
l. i-t'x[p-;oo7i-;H-2, 2 

-u'^oox^x&tx^jitttt. mm, mmmv 
%%<titmttix^t>ztm®ktmmm^ 

-/ F. 

[0078] (14) Hfrf£*#M07 * F U U'X Hi. 

fc-f 4 ( 1 3 ) Ett03HB$i^7 K. 
[0 07 9] (1 5) m&*#W<?)7*bWSXbtt. 

vt.^ *Jf fttrc flEJBBBjWf WIS koizLtzZb 

zw&t-i-i (i3) (i4) mcommssi^ 

•y F . 

[0080] (16) ffl&ES82:&-fTa®ttttkJbgfl 

->xmcth^m.<n7t YwjxYtmEfimim 

±(c^S-T4XSk. WSS$ix^^-y<7)vx^ 
t ^ UT«TE*^S<0 7 * bV ~Jx V (;mie7W$rff 
oXSk . friBBSW^fffcft/c^/rao? =r M^>'7. 

bifflto&mLxmimw>7 *buz;x bmzBfo 

■t 4Xgk . i«aaK*«W>7 =r F U^'x F«±fcl9E3 

Mie^^/uxc^fi-rsxsk. i5iev7^$:^LTfi 

lfi^'a^7 * FkxX Ntcfiiejt^lt&^oXSk . 
HflE3K!H«* t ffi3*K:*^B<07 * bVVx b iim& 

mixmm$u#>7 tbwx brnzBtfL-tmn 
k . wiim &sitf)7* bu : jxb m±.izmi±.®m&ft 
$-^-f4xsk*^^o. «E*^ao7* M/s;x 

1. 1-h'X [p-^DQ7i-/H -2, 2- 

9ft^fli**irLTV^ii:t«f«k-r4»i!aS«^>y 
FcOgit^S. 
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[0081] d7) miftmz'n o xmt. 

£vm&tmmno±oizuzztt:mtt& (i 
6 ) etta»RBa^7 mmmm. 

[00823 ( 1 8) Buid7tR3JtSrtf o I8(i. MEM 

£fulE*#S?>7 *M/^ bXCJfWtt iwlOTIt 
fr^J^KUc^H^-f*. (16) ifctt ( 1 

[0083] (19) WS,\5\m%tTMmftRlf±. 
SaSttfri:. li^T»«tt*i:1li!Ei55«tt*fcoiat 

J: oT®et£*#I!?>7 * M/^ h 
«7tM/^Hk5:tt, WIE*#£<07 * M' x 
7.h#, 1. 1-t'X [p-?DD7i-/H -2, 2 

^•y H. 

[0 0 84] (2 0) ME*#S<97 * M^*M4, 

4-&< i: fcVflrftRtfiM&MB? yr« -5 *><D-3fcoft 

[0 085] <2 1)ttiE*;0SO7=rM'i'**Hi. 
1»iE*Stttf>7 hlcoft«ftrfrf#>i&5£ L£ 

V7. 7 fcflWtt l5E3W* { ff fcft £ ± 3 Lfc Z b 

tmib-fz d9) *fctt (20) Ettomttfti^ 

•yh'. 

[00863 (22) ®&®m%-tTffiiimb ±M 

Kttft t cOEC 3 4 £ «W>7 * VX v mtf 

&->X. «8ETa5a£tt**»*-r4X8k. #SB»fcJ: 
±.l,zmi6l-&xnbs "fVMfeZlxrztW -><?>•? X9 

£ ft l x m &#mn 7 * hu ~jx v izmtfsmi £ ft 
mst^Jti'i.izmiB-r&xmb. m&-?x?$ftLxm 

IE*#MO 7*M/y'Xh CfflBtSMt £ ft o IS fc . 

mixmsMm#>7*h\s : Jxhmzmf&.-tt>xn 
b . mem & mw> 7 * h u ^7 h )§±{c mi±m.&& 

£^j£-f&XfIi: MI2*XfS<07* M/y^ 

h*\ 1, l-t'X[p-;D07x^]-2, 2- 



[00871 (23) WIBBHWfcff olSli. 

xmfo%nmmRv ! 7'a- vzxmtn o %<r>--n\z 
x'ommtm^fto io^zitzzb^mb-ti (2 

2 ) ie«S^fSKlK^^7 KWSSBtm 
[00883 (24) IffiEMSSBtfcfTOXfUl. tufEM 

*ff3«t3KLfcik«r^aff4 (2 2) ifcli ( 2 

3 ) feiioiiigiB^-y vwwmnm. 

[00893 (25)W$mm%i-Tffi&mRV±. 

mm#b. miT&mw*bm&±.fflm#b<tfatz 
m*&£titzU)Ub. miT&mmbmi±.mi& 
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